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FOREWORD

This order direets affected organizations to take necessary actiom to
inmpllemenit the Conflliict Resollutiiom Adviisory (CQRR)"function im the 20 Air Roufte
Traffie Controll Centers:. Nanagememt responsibillitty for this projject has been
assigned to the Program Manageyr 'for En Routte Automattiom//IM5, ANA-IDD. Suppontt
and cooperatiiom from the groups listed withiin this order are essentiiall for the
successfull implementation of CRA.

Har /%M i@/
Program Mamfagen fo? En Route Aftomation/TMS

Page i (andiii)
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CHAPTER 1. GENERAL

1. PURPOSE. Thiis order transmiitss the Conflliet Resollutiiom Adviisomy (CRA)
Project Implefentattiiom Plan to the fielldl. The document delineates aetiiwiittiass,
responsiibiilliittiies;, and schedwlless necessary for the implementatiiom of the CRA
function in the Natiomall Airspace System (NAS).

2. DISTRIBUMTTON. This order is distriibuted to the divisiom levell in the
offices of the Progtram Direetofr for Automeitivn, Air Traffic Program
Managemenit, and Trainimg and Higher Edueattdien; Air Trafffic Rules and
Procedlumss, Aitr Traffie Plans and Requiinemniss, Systems Maiinitenentee, NAS
Transiitiiem and Impllemeniteitbom, and NAS System Engineering Seiviiees; division
levell to regionall Airway Faciilities and Air Traffic divisiens; divisiom Levell
at the Aeremamtiicail Center and the FAA Teehniecall Center; and Aitrway Faeiilliittiiess
and Air Trafffie Air Route Trafffic Contnwll Centerss (ARTOQ).

3. DEFINITMIONS. The following are definitions and acromyms which are used
in this order but are undefiined in reference doecumenttadtion.

&. ATRDEWDY. Devellopmenitall Host Computer System (HCS) basellime used for
the devellopmemit of CRA. The basellime consiisitss of the A4e0.3 software with
sone enhancenmenits planned for the AMef0.4 rellease. For the CRA developmemit
efffforit;, the Mbde C Intruder)/Confflliicit Aletrt Enhancenemt (¥CI/CAF) software
planned fFor the Adell.ll rellease has allse been added to the baselliime to suppontt
CRA requirenmemits in Configuratiom Conttrell Decision (CCD) 12335%.

b. Conflliiet Resolluftiom Advisory Upgrade (CRAU).. Task designated in the
En Rouke Software and Devellopmemit Supperit (ERSDS) econtract to upllevell the CRA
9020 softwate to the ATRDEVO4 HCS baselliine.

c. Confliielt Resolluttiiom Adviisory Enhancenentts (CRAF).. Task desiignhated in
ERSDSCeomtracit to incorporate the CRA requirenents delineated in CCD 12355

into the CRAU ATRDEVO4 softwane, The functionall capabiillitty of this software
willl be upllevelled and incorporated inte a national field rellease.

4.  AUTHORITY TO CHANGE THIS ORDFR. The Program Manager for En Route
‘Mutomation/IMS, ANA-3W), may issue chamgess to this order necessany to
inplement the projjectt.

5.-19. RESERVAD.

Chap 1
Par 1 Page 1 (gnd 2)
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CHAPTER 2. PROJECT OQVERVIEW

20.. SYNOPSIS. The present NAS en rotite software provides automatiiom afids to
detect and notiiffy the controlller of actuall or potentiiall viiolatiiomns of
separation threshelldis. The softwarre whieh perforns this functiion is Confflliieit
Allertt (CA).. For deteeted confflliizitss in which separation standards have not
been viiollaitedd, the CA softtwane willl calll on CRA to conpuite, ramk, and vallidate
an optimal resollutiom for display to the air trafifiic contnelller. In cases of
mulltiple confllict pair confiiguraitiinss, the resolution nay contaim up to two
required naneuvers to resollwe the potentiiall confiliictt. The resollutiom willl be
displayed to the controlller as paxtt of the CA tabullar lisit. Possiiblle
resollutions incllude right or left turns with magnitude provided in degrees,
ellimb or descend nmneuvers to desiignated altiiftudies, or nmintaiim altitude for
aireraft in verticall tramsiitiiam. Alll resolluitiionss willll be vallidatted against
neighborhood trafffiic to ensure that a confflliiett free path is proviided for

4 niinutes from the time the resollutiom is fikst displayedl. This order
proviides direction for the implementation of the CRA softwarre enhancememt into
the HCS Adel.2 software release. The CRA funetion provided in this release
willl be used at the 20 continentall U.S. ARTCC's.

21. PURPOSE. Altrhough CA provides automaitic eontrollller notifiicattiiom of
potenttiiall confflliicitss, there is currentlly no automstiom aid to assiist the
controlller in resolviing the potentiiall separation viiollazition. In situations of
heavy traffffiic,, complex trafffiic pattenns, or nultiiple aireraft conffliisttss, the
notiifiicattiiom of an impending separation viollatiom withim 2 or 3 minutes nmy
not afford the air trafffiic controlller suffficiientt time to formulate a plan to
resollwe the situation and to coordinate that plan. witth the aircraftt of
eoncern. CRA willll provide a tooll for the controlller to resollve these
eonflliets in a safe and efficient mammerr. The HCS CRA developnenit effort
provides a valluablle basellime to the devellop=rs of the Advaaced Auttomattiiom
System (AAS) CRA functiiom. Beneffiittss to the AAS CRA function include a better
understandiing of end user operatiionall requiremenits and extensiive data provided
from HCS CRA humam factors and operatiional testts:.

22. HISTORYW. Functionall CRA software based in the 9020 computer system was
dellivered to the FAA in 1984 under the auspicess of a research and devellopmenit
eonttraeit. Thiis software package was based upen the funetiienall requiirenenits
defiined in the MITRE specification En Roufte Confllict Resollutiiom Adwiisarifiss:
Functiionall Design Specificatiom (Apriill 1981)).. Computer Sciemees Corporatiom
(CSQ) was awarded the ERSDS contract in 1989 to devellop HCS software for fielld
inplemenitaitom. Task LI of the contracit, CRA devellopwnit, is brokem into two
sequentiall tasks designated as CRAU and CRAE. The first task is Limited to
the tramsffer of the existing CRA functtiienell capabillity from the 9020 system to
the HCS. The second task, CRAE, calllls for the incorporatiion of nunerous
enhancenentts to the HCS CRAU softwaire. The orilgiimall enhancemenits were based
on the requirementts delineated in CCD 9794 (August 1987)).. Duriing detaiilled
reviiew of CCD 9794 by air trafffiec representtaitiress, many of the docunented
enhancenentts were nodiffied and new ones wetre agddedl. These changess and
additions were delineated in CCD 12355 (June 1990) whiich superseded the
oriiginall requirenenits documerit. In November 1990, the ERSDS contract was

Chap 2
Par 20 Page 3
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nodified to designate CCD 12355 as the governing CRA requitenents documenit.
CCD 12355 is included in thiis order as appendix 1. The CRAU software has been
rehosted from the 9020 system to the AdeO.[l and has been upllevelled to the
ATRDEVO4 devellopnemitall baselliie. The CRAE effort has conpleted the CRA
Criiticall Desiigm Review (CDR) and is currentlly coding the softwaire.

23.-29. RESFRIHD.-

Chap 2
Page 4 Par 22
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CHAPTER 3. PRQUJECT DESCRIPTIION

30. FUNCTIONAI. DESCRIPTIDN. The CRA functionall processes are descriibed in
Fiigure 3-1, CRA Design Architecttune. Since CRA acts as a subprogram to CA,
CRA processiimg or displlay capabilitties may be turned off withouit adverselly
affeettiimg the operatiiom of CA. For those potentiial confllictts which are
deteeted by CA priior to the viollatiiom of separation stamdamils, CRA willlll
process CA and track data to deterniine a single vallidattedl resolutiiom to be
displlayed to the comtnrelllesr. The following CRA functionall modules are
utiiflized to detetniime the resolluttiiom:

FIGURE 3-1. CRA DESIGN ARCHITECTURE
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a. Process Unconthelllledt Traeks:. The process unecontrolilled tracks
subrouitine deternines which uncontrolllled tracks are eligiblle for CRA
resolution and/er vallidatiom proeessiing.

b. Eligibillity Detenrmiteitbon. The eligibillity deterniinatiiom nodule is
responsiblle for buildiimg confliet configuratiions from establlished CA paiirs and
determiniing the type resolution (vertiicall ot heriizenitad]) which ean be applied
to each conflliet paiir nmember.

c. Resollutiiom Determineitdon. The resolution detetrfiination module
callcullates horizonitall and vertiicall resolluttiignss for singlle and multiple paiin
confflliicitss. Resollutiion Deternipatiiom alse caleuwlaitess the projected tine in
whiich hallff the horiizomitall nmneuver or alll of the vertiecall meneuver willl be
conipllefted .

d. Resollutiiem Ramkiing. The resollutien rankiimg subroutine caleullates an
aggregate score for each resollution based on criteria sueh as the resolutiiom
type (vertieall or horiizemtall) and time ecriticallity of the meneuver or
nanewwess. The aggregate score is then used to determine the optiimml
resolution which willll be sent to validatiom processing.

e. Resollutiiom Valliidkitioon. The resolutiion vallidatiiom module builds the
neiighborhood affected by the maneuvered aircraft and veriifiies that the action
does not viollaite separationm with other aireraft within the neighbotrhood or
En Routte Mininuwm Safe Altiittumde Warning areas. If the resoliution does not neet
the vallidattiiom criitemris, the next highest ranked resolution is subjected to
vallidation processingg.

f. Post Resollutiiom Momitterr. The pest resollution moaitor subroutine
cehecks for chamgess in the configuratiion status from scan to scan and
deternmines if nmodifiicattiioms to the display are necessainy.

. Inpuit/Quitpuit. The input/ouitpuit modulle prowiidks the supervisor with a
meams to nodify the operatiomall status of CRA and contiells outpuit processiimg
for the CA/CRA tabullarr Listt. The outpuit messages for the CA/CRA list are sent
to the displlay chammell to allow the tabullar list te be displayed on the
controllller’s Plan View Displlay (PVD). Figure 3-2,ki/CRA Tabullar Listt,
illustnaitess the nodiffiicattiiom to the current CA tabflar list whem CRA is
operattiienedl. Examplle 1 indicaitess that aircraft PHR202 requiiress a rightt 30
degree namewwssr. The turn willll cause the aireraffit to veetor inte sector 02's
aiirspace. Examplle 2 illustiraitess a joint maneuver resolution which requires
two aircraft to be nmneuwered to sollve the confflliieit. Aitetaffit USA208 is
required to desecend to 19K feet and aircraft PVR207 is required to levell off
from its descent to an altitude of 20K feeft.

Chap 3
Page 6 Par 30
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FIGURE 3-2. CA/CRA TABULAR LIST

Eq.-3 .MHRIOL  NHR102
-MER102  MHR103

" MHR1O1
MHR102 180
MHR103

Kev for shaded texit:

Conflliet Allert tabullar list w/intersecitor notation (currenidly opetaiticred]))
AID for CRA afircrafft (CRA collunm 2)

Horizontall naneuver - rightt or Left in degrees (CRA collumm 3)

Seetor or facility to which CRA afirewraffit direeted (CRA colusm 3)

Joiint (2 mmneuvers req.) or single resolution maneuver (CRA column 1)
Vettiicall meneuver - altitwdie for cliimh, descemdl, or nmintaiim (CRA colluam 4))
Conflliet Allert designater for multiiplle pair confliet

—CO U B G N

Nottez: Collunm spaeiimps shown bellow Ex. 1

31. PHYSICAL DESCRIPMIDN. The CRA funetion does not requiiree the additiion of
any new hardware conmpomenits.

32. SYSTEM REQUIREVENTS. CRA requivess that the MCI/CAE program has been
sucecessfullly implemented priotr to the operationall implementatiom of CRA.

These nodifiicattiions are requited to reduce nuisance alertts which direectlly
impaett the processiimg of CRA. The developnent of these modifiicatiiomns has been
conplleted by the contractor and willll be incorporated in the Adell.ll baseliime
for rellease in mid-19%2. The contraetor is currently using the ATRDEVD4
basellime nodified with the MCI/CAE software to supporit the devellopmemnit of CRAE
soffttware .

33. INTERFACES. CRA has no extenmall interffacess.

34..-39. RESFRVEHD.

Chap 3
Par 31 Page 7 (and 8)
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CHAPTER 4.. PRQJECT SCHEDULE AND STATUS

40. PROJECT SCHEDUIFS AND GENERAL STATUS. The CRA program reliies on two
trellated scheduiless for treportiing and nonitoriimg CRA actiiwiittiisss.

a. NAS Program Statusiini and Baselliine Schedulle. This basellime schedule
tracks the CRA levell 1 (AND-2) and levell 2 (ANA-I1)) millestomes for reports to
higher levell FAA namagewenit. The CRA scheduwle is reviewed bimonithilly during
the NAS Program Director Status Review (PDSR).. The schedwlle is updated as
nilestomes are completed or as chamges becone apparesrtt. Procedures for
changiing the basellime schedwul®e are described in NAS Projject Statusing and
Baselline Schedulle Change Contrell Procedunsss. The current NAS Program
Statusiing and Baselline Schedulle is found in appendix 2.

b. CRA Master Program Schedulle. This schedulle contains nillestomes that
are of interesit to the CRA projject nmnager and supplements those reporited on
to the PDSR. Thiis sehedule is updated as requited by the projecit mamagper.
The curtent CRA Master Program Schedwile is found in appendix 3.

41. MUILESTONE SCHEDULE SUMMARY. The key millestones for the CRA devellopment
and implenmentation effontt are proviided in Figure 4-1, CRA Milestome Schedule.
The Nationall Automatiiom Fielld Supportt Divisiom, ATR-4@0, handofif date for the
Adel .2 HCS relleaze (Mhy 1992) is the driving factor behimd the current
schedwle. All devellopnentall and uplevell millestones are to be accomplished
prier to this date for the CRA softwane to neet its assigned Capital
Investnent Plan date.

42. IRTERDEPENDENCIES AND SEQUENCE. The CRA schedwll® is contiingemnt upon two
interdepentdiswctss. As noted in the paragraph 32, System Requiirenesmits, CRA is
dependent on the implementation of the NCI/CAE program. This program has met
its devellopnenitall milestones and willll be ineluded in the Adel.ll baselime for
inplenentation in mid-1932. The second interdependency is attriibuted to the
timing of the CRAU efffoxt. The CRAU softwaire on the ATRDEVO4 basellime nust be
conplleted before the CRAE CDR in order to prevemt any scheduile slips for
coding of the CRAE requirenmeniss. The CRAU ATRDEVO4 action hag been conplleitedi.
The CRA Master Program Schedulle (appendix 3) illustiwaitess the eurremt tinimg of
the these two effonits.

43.-49. RESERVHD.

Chap 4
Par 40 Page 9
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FIGURE 4-1. CRA M LESTONE SCHEDULE
1989 1990 1991 1992 1993 1995
PROJECT TASK
1 2 3 .4 1 2 3 &4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 &

CRA UPG'kADE TO ATRDEVO4 (CSC)

CRA ENHANCEMENYS ON ATRDEVO4 (CSC)

FEEITMERARY OIIE (ANA-130)

OTEE FANTEGRATION (AGR-100))

CRA OPLEVEL TO AdelL.1 (CSC)

CRA INTEGRATIDN INTD Adiell.2 (ATIR-420)

OTXE (ATR-420)

A4el.2 KEY SITE TEST (ATR-420)

Mel.2 DEPLOYMVENT (ATR-4Z1))

CRA PISLD TEST € ZPW (ATR-AZY)

CRA DEPLOYMERY (DRR EXCOM)

CRA handoff date

901 "01TL

16/87/8
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CHAPTER 5. PRQJECT MANAGEMENT
50. PROJECT MANAGRVENT, GENERAL. The techmicall nmnagememit of the CRA project

is the responsiibiilliity of the Program Manager for En Route Automattiiom/MMS5,

ANA-3TD .

This organizatiiom nenages the CRA project withim guidelimes provided
by FAA pallidbss, direciiiness, and procedurmsss.

The ERSDS Contraetiimg Offfiicer 's

Technicall Represemtaitiive (COTR),, ANA-13D, is the focal point for alll
actiivitiies and is respomiiilke. for the day-to-day nmanagememit of the projjesit.

51.. PROJECT CONTACI®. The personnell directly involved with the CRA project

are listed in Tablle 5-1, Projecit Conftacits.

TABLE 5-1. PRQJECT CONTACTS
Narme Tel ephone No. Function O gani zation
Larry Reeves 202/267-8337 Project Engineer En Route Au:mmumﬂm Program ANA-13®
John Moore 202/646-5326 Asst. Project Engineer System Engi neering and | ntegration Cantwractax
Gary Millesdkii 202/ 2672184 CRA Coor di nat or En Route Branch, ATR-110
Harry Chasiim 2021267-3M3 CRA Coor di nat or Aut omation Pl anni ng Branch, ATR-21®
M ke Mullens 20272679588 CRA Coor di nat or Air Traffic Systenms Managenent Branch, ATM-110
Fl oyd Ethexttem 2027267-9552 CRA Coor di nat or En Route Procedures Branch, ATP-13®
Di ck Polllock 2021366-128% CRA Coor di nat or Fi el d Devel opment Program ATZ-10®
Steve Anderson 202/ 36670556 CRA Coor di nat or Air Traffic Training Program ABT-300
Rich Smth 609/482-6087 CRA Coor di nat or En Route Field Support Branch, ATR-420
Gary Jones 609/ 4846025 CRA Depl oynent En Route Field Support Branch, ATR-420
Gé}y ElLDjisam 609/ 4845005 CRA Test Coordi nator Aut omation Sof tware Branch, ACN-11®
Kim Cardasi FIS 837-2696 Human Factors Test Transportation System Center, DIS-45%
R. Raffffergyengeesr  202/646-63/5 Configuration Audit System Engineering and Integration Contractor
Marty Lupdpetitii 609/383-610® Project Lead Conputer Sci ences Corporation
Ron Totrness 609/272-40%2 Techni cal  Support MITRE Cor poration

52.. PRQUECT COORDIIWAT TN .

projjectt to be develloped and implemaiites.

The CRA Menoranduim of Undetstamdiing (MOU) dated
January 1991 addresses coordinatiiom issues which must be resollved for the CRA

The speeiiffiic CRA responsiibiilliittiies of

ANA-130 and other FAA organizatiioms atre also delineated in the CRA MOU.

Chap 5
Par 50
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a. Automaftiom Engineering Diviisiiom, ANA-10®. ANA-130 provides matriix
techniicall suppontt to ANA-300 for the CRA projjesit. The relationshiip betweem
ANA-300 and @M -1130 is specificalllly defined in the Asseeiate Program Managemr
for Engineeriing (APME) chartterr. Included in the rolle of ANA-130 is the
responsiibiilliitty te review and approwe alll producits delivered and presemted by
the software development contrasttoyr. ANA-130 is the COTR and is responsiblle
for coordinatiimg activities during CRA softwane developmenit, test,, and
integrattiiom. The System Engineeriing and Integration (SEI) contractor wiilill
suppontt ANA-130 with the execution of these duftiisss.

b. ProPram Manaper for En Routte Autrompttiond MBS, ANA-3UWD. ANA-300 is the
program mapager untiill complletiiom of fielld implememitattioon. The priimary rolle of
ANA-300 is to nomitor the overallll perfornmance and conttroll the CRA budgett and
schedulles. ANA-300 is supported by two associiaite: program nmnagers to periform
techniicall and tesst nanagementt. As APME, the Associiate Program Manager for
Engiimeeringg, En Route Autonmmitiom//TMS Program, ANA-I13®W, is the project’'s
techmicall liaison and is responsiiblle for day-to-day momiittardingg, coowdiimattion,
and review actiiwiittiizss. Test suppontt for CRA is provided by the Automattiom
Divisiieom, ACN-I0®), as the desighated Associiatte Program Manger for Test (APMT)..
The APMT actiivitiies are based on a program directtive betweem ANA-300 and
ACN-100 whiich is reviewed yeamly. Speciifiiic ANA-300 test responsiibiillitties are
defined in Order 1810.4A, FAA NAS Test and Evaluation Progiraim.

c. Svystem Plans and Programs Diviisiiem, ATR-1@®. The En Route Bramech,
ATR-11®, is responsiiblle for coordinatiing with the Ait Traffie Systems
Managememit Brameh, ATM-110), the En Roufte Procedurmss Brameh, ATP-13M, and the
Autonmatiom Planning Brameh, ATR-210), to ensure that a consemsuss is achiieved on
alll. CRA requiinemenitss. Duriing the design phass, ATR-110 willl be, requiired to
attend alll desiign reviiems and proviide formal evaluatiion of the contractor's
interpretation of design requireneniss. ATR-110 willl cootdinate with ATM-110
and ATP-130 to assiistt the Traiinimg Requiirenemtts Program, ATZ-100, with the
identifiication of CRA trainiing requiiremenitss. During preliniimary CRA
Operationall Test and Evalluatiom (QT&E),, ATR-110 willll oversee the developmenit
of test objjectives and execution of the tests. I[Aa additiiem, ATR-110 willl be
the prinary interfface betweem FAA headquantters and the designated key test
site for the coordimatiiom of controlller test teams and resollution of human
resource issues.

d. Automaitiiom Software Polliey and Planninp Diviisiiem, ATR-200. ATR-210
is responsiiblle for ensuriing that alll requirements for the CRA function are
clearly defiined during the requirenenits phase of the projectt. ATR-210 wiillll
proviide inputts te the CRA requirenents case fille and proviide finall approwsll.
Duriing the design phase, ATR-210 willl be requitred to attend all desiign reviews
and proviide formall evaluation of the contractor''s interpretatiom of desiign
requirensinitss. ATR-210 is also considered the priimmaty afitr trafifiic interface at
the FAA headguantterrs on perfformamee and requirenents issuess.

e. Natiionall Automaftiiom Field Suppentt Diviisiiem, ATR-4@®D. The En Route
Field Support Brameh, ATR-420), is responsiiblle for the devellopnent of enh toute
software relleases. These include both the rellease that CSC willl use for
softwanre devellopnemit (wodiffied ATRDEV®Y) and & later versiion that will include
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the CRA rellease for operational use. ATR-420 is responsiiblle for proviidimg
acdess to ACN-110 for contractor use of the ATRDEVO4 basellime software on the
Comiputer Support)/Systens Development Ffacilliitty. ATR-420 is responsiblle for
attending the test readiimess review to be presented by CSC prior to the start
of formall FAA testiimg. In additiien, ATR-420 wiilll obserwe the formall test and
willll review and approwe the test mresuwilitss. ATR-420 willll suppoitt CRA
OT&E/iinttegrattiion and prelliininaxy OT&E. ATR-420 is responsiblle for review and
conment of the OT&E/integrattiom Test Plan which willl be prepared by ACN-110
priior to OT&E/imtesgratdon. ATR-420 is responsiiblle for observing the
OT&E/integrattion testts. In supportt of preliminary OTSE, ATR-420 willl prowidk
resources to assist in the developnent of test scenaniiess and field test site
adaptation at the FAA Techniicall Centterr.. ATR-420 willl be responsiblle to
obserwe the tests and review the test resullts. ATR-420 will particiipaite in
requiremetss, desigm, and code reviews. In conjunetion with primary
resporsiibilitbes, ATR-420 willl allso review and cofinent on docunentattiiom
changes. A formall Functionall Configuratieon Audit/Physicall Configurattiom Audiit
(FCA/PCA) willl be helld at the complletion of CRAE development on the modifiied
ATRDEVO4 basellinee. Prior to the FCA/PCA, ATR-420 willl support the
Configuratiom Managememit Bramch, ASE-&20), in develloping an audit plam.
ATR-420 wiillll review and approwe the pllam. After successfull conpletiom of the
FCA/PCA and upgradimg the CRA software to the current operationall baseline,
ATR-420 willl accept the CRA softwanre for integration inte the NAS HCS recllease
desiignatted by the Air Trafffflic Configuratiom Contrell Boand.

f. Air Traffiie Systems Mal Cli wit| erations Diviisieom, ATM-190.
The primary rolle of ATM-110 with respecit to CRA is to originate champges to
operatiionall requirenents and devellap polliey for qperatiionall implementtztion.
ATM-110 conducits the functiiomal veriifiicattion to ensuwre that the function neeits
operationall tequirements and oversees the operational evaluatiom of CRA
software during key site testintg. In supponit of the key site testiimg, ATM-110
is responsiiblle for selectiing the operationall test site.

Aitr Traffie Proceduness Diviisiiem, ATP-10M, ATP-130 willl devellop
procedt required for CRA operationall implememitaition; particiipaite as a
member of the ATR-200 Configuratiom Contyell Boandl; coordiineitss, along with
ATM-110 and ATR-N0M, training requirements for use of the CRA autommtiom aids
with ATZ-100); and provide brieffiings to the Offfice of Labor and Emplioyee
Rellattiionss, ALR-1, on enhancenents that requiire alir traffic uniom notiiffiicedtien.

h. Configuration Managementt and Engineeriing Suppontt Diviisiiem, ASE-GID.
Upon conplletiom of the contraetor's intermall FCA/PBA,' ASE-620 willl conduct an
FCA/PCA whiich wiilll be approved by ATR-420 and nmnaged by both ANA-130 and
ATR-4200. ASE-620 wiillll wriitte an FCA/PCA Plan whiich willl be reviewed and
approved by ANA-130 and ATR-420. The SEI wiillll suppmtt the CRA FCA/PCA as partt
of its responsiibillittiies te ASE-G2D.

1. Automattiom Diwviisiem. ACN-10M. As the designated APMT, ACN-110's
rollez and responsiibiillitties are defined in the ANA-300/ACN-100 program
directiive and Qrder 1810 .44%. The primary function of ACN-110 is to act as an
agenit for ANA-300 to oversee the test and evaluation program. As lead CRA
test orgamizattion, ACN-110 willl be responsiiblle for devellopiing an approved CRA
Master Test Plan which identiiffiiess allll facets of testing associated with the
program. ACN-110 willll be responsiiblle for OT&Ejintegrattiiom and support of
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prellimimary OT&E. Fotr OT&E/imitegrattiom, ACN-110 willl devellop and subnmiit an
Integration Test Plan to ANA-130 and ATR-420 for review and comnenrit. Approwall
of the document wiillll be proviided by ANA-13M. ACN-110 willl be responsiiblle for
condueting OT&E/inttegraitiam and providimg test resulltts in the form of a test
reportt to ANA-130 and ATR-4200. ACN-110 willll assisit ANA-130 in the
coordinatiiom of prelimimary CRA QT&E prior to handoffff of the software to
ATR-420). ACN-110 willl support the devellopmemit of test objectiives and plams,
acquiisitiom of software simulatiom support faciilliittiiess, exeeution of the testt,
and devellopmemnit of the test repomitss. ACN-110 willll allso be responsiiblle for
tracking and ensuriing the resollutiom of program troublle repontts resulting from
the CRAU and CRAE test efffontts.

. Transponitaitijem System Center (TSC) ., DTS-45. DTS-45 is tresponsiiblle
for supportimg the Human Factors Testt and prelliniimany OT&E. DIS-4% wiillll
devellep test plans and procedlusss, perform analyziis of test datta, and provide
test resullts in a fiinall test repontt.

53. PROJECT RESPONSIBIIIITTYW MATRIX. Tablle 5-2, Projjeet Respomsiibiilliitty Mattmiix,
is used te identify the nmjjor program activiities associiated with
inpleientatiiom and the responsiiblle orgamizatt mss.

e
e

TABLE 5-2. PROJECT RESPONSHBIHLITY MATRIX

Activity ANA-13D  ATR-420 ATM-110  ATP-130 ACN-110® ATR-13@ ATR-210 ASE-§R0<SESc
Human Factors Test R SVYR R R SVR R R L
Prelininary OT&E L §/w R R S/IR R R Syw
OTGE 1rit egratti in R R R R Lirw R R R
Configuration Audit S 8/ R R S R R L

QOT&E L/ R S R

Depl oynent S ‘ L S

Mai nt enance S L S

Key: Lead organization
Supports |ead organization activities
Writes plans and results

Review plans and results

TENT

54.. PROJECT MANAGFRITAL COMMUNICATTUNSS. Meetiings fotr the resolutiom of
techniecall issues associiated to the CRA program are schedulled as needidi.
Historiicalllly,, teehnafieall intetchange meetings have been helld approximattelly
every four to siix weeks. These neetings generalllly incllude air trafffiic
representattiiom, the program offfiice,, and devellopmenitall and techniicall support
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conithacitosss .  Adnmimisttraitiive and contractuall issues associiated with the CRA
program and other ERSDS programs are discussed during the ERSDS nmonthily
nanagemenit meeftiing. Meetiing attendance normallly includes ANA-I3®D, CSC,
ATR-42N), and ACN-IOXD. Status of the projeet is reported binomithlly to ANA-L in
the PDSR. The report consiisits of the current program nillestome chart and a
nartratiive to describe Lower lLevell accompliishmemss, program concerns and
issues, and actiempllns to resollwe those concemmss and isswess. Four tines a
year a formall program brieffiimg is provided by ANA-130 to ANA-300 on the
progress and statuss of the CRA devellopnenit efffontt. The briieffiimg includes the
technicall and finaneciall status of the CRA projjecit.

55.. IMPLENENTATION STAFHING. Additiiomall staffiing is required at the first
CRA key siite to support fielld testing of the functiiom. Prior to alllowing the
remnmining 19 ARTCC's to go operattiiensdl, air trafffiic requires that the CRA
funetiion be operatiiomallly tested at the Fort Wérth ARTCC for a period of
approximaitelly 6 nomithss. Contractor supportt is required to validatte the
operatiion of CRA through the evaluatiom of data reduction and controlller
surveys. The program offfice plams to fund a 6 man-nonith effontt (one persom)
to provide this resownrce.

56. PLANS AND REPORNS. The CRA program is requited to meet the guidelines
establlished in the Deplloymemt Readimess Review (DRR) process. In order to
implenent the funecttiem, two DRR reponits are requiredl. These  repontts  are
conplleted and dellivered to the Executive Committee (EXCOM) prior to handoffff to
ATR-400 and prior to NAS-wide Qperatiiomall Readimess Demonstratiiom (ORD) of the
functiiom. Faveorablle EXCOM deciisions are required to contiinue the
inplenentatiiom of the funetiiom.

57.. APPILIICABIFE DOCUMENWNS. The following is a listing of CRA projject—related
documenitss. They proviide infornettiiam, pollicy,, and directiives applicablle to CRA
inplemsiittditbon. Any confflliicitss betweem these and other regional guidamce
shoulld be referred to the CRA Project Manager for resolluttiiom.

a. FAA Standaimdds.

FAA- STD-024 Preparatiiom of Test and Evaluatiom Documemitaitiiom

FAA-STD-036 Preparatiion of Project Implenentatiiom Plams

b. FAA Ordens:.

Order 1320.1C FAA Directiives System

Order 1810.4A  FAA NAS Test and Evalluatiion Program

Order 1800.58  Natiionall Aitrspace Integrated Logisties Support Policy
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c. CRA Deocummiitadtbon .

CCD 12355 Confllict Resollutiiom Advisory Software Devellapmenit,
June 1990

CRN NOU CRA Menoramduwm of Undensitendding, January 1991

CRA MTP CRA Master Test Plam, Februamy 1991

58.-33. RESERVED.
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CHAPTER 6.. PRQJECT FUNDING

60.. PRQUECT FUNDING STATUS. The CRA projeet is funded with FAA Faeilitiies
and Equipnenit appropridtdoss. Funds have been alloeated te CSC under the
ERSDS eontract,," DTFAQL-89-C-Q0@L7, through'fliseal year 199L. Fiscall year
funding in 1992 and beyond has been requested to comipllete implemeiittitdon. The
COTR for this contraet is Larry Reewes;, ANA-134. The ERSDS conttact willl be
nodiffied to inelludle the CRA upllevellimg task from the ATRDEVO4 to the Adell.ll
basellitee. The upllevell effort is requited by ATR-420 priiet to the softwane
handoffff date in May 1992. The contraet nodificattiion willl be Funded with
fiseall yeatr 1992 dolllars to accomnmpdate a start work date of February 1990.

61.-6®. RESFRVHD.
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CHAPTER 7. DEPLOYMENT

70.. GENERAL DEPLOYMENT ASPECTS. Beeause the CRA function wiillll be part of a
nationall HCS relleass, the software willl be subjected to procedures and
guidelines. used for incorporating new enhancements into the Latesit fielld
bazelliitee. One exceptiion to this process is the' aiir trafffic requirememt to
perfform a field evalluation of CRA prior to implementing the function at all
20 ARTOC'ss. Thiis exceptiion requiires a 6-nonith evaluation period of CRA after
the Adel.2 rellease has achieved ORD at the Fort Wortth ARTCC (ZFW).. The GRD
willl be approved wiith the CRA function being allowed to process alll detected
eonfflliicitss bur the resullting CRA DISPLAY IKHIBITHED.

a. Deplloymemit Process. The ATRDEVO4 CRA software willll be complleted by
the cpntractor in January 1992 and upllevelled to the Adell.ll basellime for
handoffff to ATR-420 in May 1992. ACN-110 wiillll perform OQT&E/iintegraitiiom of the
ATRDEVO4 CRA software and willll provide prelliniimary tesullits by Apriill 1992 and
final resullits by the Mey 1992 softwarre handoffff date. ATR-421), under the
diteetion of ASM-400), willll then perform formall OT&E/shakediowm testing as the
funetion is incorporated into the Adel.2 rellezss=. Key siite testing for the
Adel.2 basellime with the CRA DEISPLAY INHIBITED is currentlly schedulled for
Jully 1993 wiith the resulting ORD at alll 20 ARTCC's occurriing by Decenmber 1993.
At that time, ZFW willll display the CRA tabullar list and willl perfform extemsiwe
operational evaluation of the CRA function for approximately 6 nomiths .
Assunmiimg the function works properlly and onlly miinor software nodifiications are
requiired), the remmining 19 sites willl be allowed to utillize the CRA displlay in
Jully 1994.. Thiis schedull® (see appendix 2) alllows allll ARTCC's to utillize the
new function a few nomithss prior to the rellease of- Adell 3.

b.. Deplloymentt Readiness Reviiew. The DRR process is beiing invoked duriimg
the devellopnentt and implementation of the CRA software,, The initial DRR team
neetiing was helld in Deceniber 1990 to review the DRR checkilisit. The checkllist
is reviewed by team nenbers monthly in order to resollwe outstandimg action
itemz. The current DRR procedures require the resollution of alll noted DRR
issues prior to the ATR-420 handoffff and the deciision to allow alll ARTCC's to
operatiionalllly use the CRA funetiiom. Based on these requirensmts, DRR reporits
willl be delivered and subsequenit DRR EXCOM decisions willl be nade for the
projjeet in May 1992 and Jully 19%4.

71. SITE PREPARAMXIMN. There are no speciial site preparatioms required to
inplenent the CRA funecttiiom.

72. DELTVERY. CRA softwarre willl be dellivered to the field as part of the
Adel.2 baselliites. As expllained in paragraph 70, the schedwlles illustrated in
tablle 7-1 willll be used for delivery of Adel.2 and the CRA functiiom.
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73. INSTALIATION PLAN.

TABLE 7-1. CRA INPLEMENTATION SCHEDULE

Adel .2 Key Site Test (CRA Displlay Offf))
First Adell.2 ORD (CRA Displlay Off)
Last Ad4el.2 ORD (CRA Displlay Offf)
Start CRA Evalluatiom (ZFW)

Finish CRA Evalluatiiom (ZFW)

CRA DRR EKCOMI

CRA Operatiiomzil at alll ARTCC's

Jull
Nov
Dee
Dee
Jull
Juil
Jull

1993
1993
1993
1993
1994
1994
1994

8/28//91

The Adel.2 basellime softwane willll be installled at alllt

sites using standard aiir traffffiiz installation procedures for new relleasess.
These procedures inecllude the incorporation of new CRA patranetens te the site
adaptation data base at each faefilliitty:

74..-79.

Page 20
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CHAPTER 8.. VERIFICATIION

80.. FACTORY VERIFICATION. Contractor developed software for CRA wiillll be
fullly tested by CSC and MITRE at the FAA Techniicall Center prior to handoffff to
ATR-420). CSC wiillll perfform formal. acceptamee tests to veriffy that alll CRA
requiremenits in CCD 12355 have been mett. MITRE wiilll perfform independent
desiign veriiffiicattiion tests to enswre that the develloped software refllects the
proper interpretattiom of these air trafffiic requinremeniss. Both tests and test
resullits willl be accessiiblle to. ANA-30), ATR-21M, and ATR-420 for vemiffiixedtdon.

81. CHECKOUT. Veriifficatdiiom that the CRA functiion is operatlng properily in
the fielld willl be accompliished during the 6-month operatiiomall evaluatiiom at
ZFW.

82. CONTRACTOR INTEGRATION TESTING. As part of Devellopnemitall Test and
Evalluatiom (DT&E),, CSC wiillll perform regression testing to valiidatte the
integrity of ATRDEVO4 HCS funettionss with CRA inclludedt. In addiittiem, CSC willll
executte performaice neasuremenit tests to quantify the impaett on HCS wiitth the
additiom of the CRA softwane. The performamee tests are based on establiished
aiir trafffiic worklload scenaniiess.

83.. CONTRACTOR ACCEPTANCE INSPECTEICN (CAI).. CAI willl be performed during the
FCA/PCA of the CRA software and docunentattiiom in January 1992. All issues and
actiion items resulting from the audift must be resolived prior to the software
being dellivered to ATR-420 in Nay 1992.

84.. FAA INTEGRATION TESTING. Integration testing of the CRA function will be
perfformed by ACN-110 and ATR-420). ACN-110 willll be responsiiblle for perfforniimg
OT&E/imtegnattiion of the ATRDEVO4 CRA softwane prior to the May 1992 handoffff
datte. After the CRA softwaire has been upllevelled to the Adell.l baselliines,
ATR-420 wiilll incorporate CRA into the devellopnenttall Adel.2 basellitee. The
software wiillll go through a series of operatiomall and integratiom tests during
this process to ensure that the system is not degraded when combiinimg CRA with
new HCS enhamcementss. These tests willl be conpleted priior to the Jully 1993
Adel.2 key site testt.

85.. SHAKEDOWN AND CHANGEOVAR. The CRA function willll be subjected to an
extensiive OT&E effontt. A seriies of tests willll be performed ar the FAA
Techniicall Center utilliziimg ZFW air teaffl. controlllers in simulated ZFW
aiirspecs:. Three phases of OT&E have beem identiiffiied.

a. Phaze 1: Hunen Factors. A 2-ueek test was performed in Apwiill 1991
to identify the range of controlller reaction time to resollwe confllicits with
CRA. Since the test utiillized the ATRDEVO4 CRAU softwarre rather than the
enhanced CRAE softwaires, no assessment was provided of the requiirenemits
establliished in CCD 12355.
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b. Phase 2: Preliiminary OT&E. A 4-week test willll be performed in
January 1992 utiilliziimg the CRAE software. Thiis test willl provide the first
feedbaclk for the enhanced ATRDEVO4 CRA software. Deficiencies identified
during this test willl be proviided to the contractor for incorporation during
the upllevellimg of the software to the Adell.l baselites. The test also provides
a foundation for identifyimg future enhancenents to the funeftiiom.

c. Phase 3: OT&F. A series of 2-week tests wiillll be perforned by
ATR 442D from Jully 1992 and May 1993. After handoff of the CRA software to
ATR-420 on the Adell..l basellirez, ATR-420 wiilll perftorm formall QT&E of the
funetion to identify deficienciies not identified during the phase 1 and
phase 2 tesitts. Identiifiied deficienciies willll be resolved during the
integration process prior to key site testiimp of the Adel.2 package in
Jully 1993. Upon completion of these tests at the FAA Techniicall Center and the
Adel.2 key site testt, the CRA function willll be subjected teo the 6-month
operational evaluatiom at ZFW descriibed in paragraph 70.

86.. JOINT ACCEPTANCE TEST (JAI).. JAI willl not be performed due to the CRA
function beiing included as part of a natiomall air traffiic software release.

87.-8%. RESERVED.

o
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CHAPTER 9. IRTEGRATED LOGISTICS SUPPQRT

90. MAINTENANCE CONCEPT.. Upon sucecessffill conpletiom of the configuratiiom
audiiit, the contractonr delliwvers the develloped software to the Governmemt and
ATR-420 accepits nmintenamce respomsiiliilitbes. ATR-420 willl continue
neintenance support through the life cyelle of the program.

91. TRAINING. CRA traiimimg willll be provided for air trafffiic controllers and
aiir trafffic software persomreil. ATZ-100 willl devellop a CRA training proposal
which setrves as the basiis for training package devellopnemt by the Air Traffifiic
Training Program, AHT-30M. The controllller training package willl be delivered
to the FAA Academy, AAC-93@M, in Qctober 1993 and the CRA key sits, ZFW, in
November 1993. Upon veriifficattiiom of the training package content during CRA
key siite testiimg, other ARTCC's willll receiiwe theiir training materiials 30 days
prior to deployment of the function (Apriill 1994)).. Air trafffiic software
training willll be provided via the CRA Adaptatiiom Users' Guide. The document
willl be provided to the Ad4el.2 key site in June 1993 and 30 days prior to
Adel.2 ORD at the remmining siitess. Although the CRA displlay willl be inhiibiittes!
at that time, the function willl contiimue to process and therefore requires
adaptation paranmettenrs to be in place:.

92. SUPPORT TOOLS AND TEST EQUIPMENT. Implementation of the CRA functiion
withiim the Adell.2 rellease does nott requiive the use of: any speciial support
toolls.

93. SUPPLY SUPPORT. Supply supperit is not required for the CRA progysm.

94.. VENDOR DATA AND TECHNICAL MANUAIS. The techniicall descriiptiiom of the CRA
function is found in the contractor develloped CRA Computer FProgram Functiionall
Speciiffiicaitioon. This doeunent willll become part of the NAS-MD seriies which is
nade availablle to techmiicall suppontt personnell at the FAA Techniicall Center amd
ARTCC'ss. The, CRA Adaptatiom Usenrs' Guide willll also be provided for
npdifiicatdion of site speciiffiic data with new CRA parameitsyiss.

95. EQUIPNENT REMOVAI.. The implementation of CRA does not require the
npdiffiicattiion or renowall of existing hardinere.

96. FACILIMIES. Impacts to the ARTCC faecilliitdiess include modifficatiions to
siite adaptation data bases and air trafffiic CRA training priior to operationall
deplloymenit. These requiitremsnitss are considered standard with the
inplesentation of a new software field release.

97.-99. RESERVED.
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Appendix 1
APPENDIX 1. CCD 1235%
NAS CONFIGURATION CONTROL DECISION
TO, INCPCCD WEEKLY PACKAGE DISTREBUTLON
NéiTLs % CCO NUMWBER
12355 - CONFLICT RESOLUTION ADVISORY SOFIWARtE DEVELOPMENT NI23ES
CASiLe nuMBRR 4, SR Locamon LENDesnahik
APBI0-CEF-AD% NATIONAL cep

ACTION DIRECTED (In scootdasce #ith 10002, Chasige 135
Accomplish the actions described under NEP 12358 dated December 7, 1989.

ACTION: ATR-20D0 - Coordinate and sehdulle the implementation of this
approved change.

"= Implement in future system versikon.

- Update NASMBD-310, 311, 314, 320, 326 and 327 aa required
to reflect the change and provide ASE=621wsitkh . copy.

ASE-@I0 = Update CM/STAT to reflect the sfatu¥ of thei change.
ASE-G21 - Update DOCOGM upon receipt of the documentation.

t

. Reshiids
. DECISION 10. DATS 1L SIGNATURE/ANDTITLE
ﬂ Approved . 4 ’

(O Otsspproved ﬁ ’ : - - pe—
é‘/Tit 4 Chairman, Auto. Seftyare Pdlicy & Plan. Div. (ATR-200)

2, EXPUANATTIEN OF NCP DISAPPROVAL

tDate)

amseA An e Tye

Page 1
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: 8128v$l
Appendi x 1
NAS CHANGE PROPOSAL Cu §Date Recsived NCP Number Page 1ot §§
{Pivass Type or Print Neelly) L USE

1. Prescreening Otfice 2. End ltem Number 3. Scope of Change 4, Case Flle Numbaer
O APM-150 O ATR-100 0 Locat (X National
O APM-160 (X ATR-200 Gffest -0 NASHRan AP310-CPF-004
(]

S. Program Element 3. Lifa-Cycie Phase 7. Priority 7]
(X EnRoute O Flight Service O Intertacility Comm @) Requirements Determination Xl Normal
Q Terminal O Ground-to-Air O Maint & Ops Suppont 0 Subsystem Acquisition G Time Critical
G Other & Operational C Urgent .

8. Supplamentst Change Form 9. Suppt tel Chenge Numb 16. Basaiine Document Type 11, Bassiine Document Number
Q RCP . @ CPFS O IRD/ICD NAS-MD-310,311,
O ECR art O EEM/PEM 314 321.326 327
O Emp. Sugg. O Spec. O Maint. Handbk. s ' ’
Q QOwg @Q

12 Originator 13. Originator's Organization 14, Telephone Number 18. Date (nitlated
Allen Beard . AAP-312 . FTS 267-8342 Oct. 24, 1989
18, Fecility/identifler (FACID) 17. Feciiity Code 18. FA Type Number 19. Serial Number

FAA HQ

20. Titte (29 descriptive as posaibla, and if appiitable, Includie focation and runwaey numibee).

Conflict Resolution Advisory Software Devel opment

. mﬂm (a) idsntitication of peabiam, (b) propswrl change, (c) Interlacs lmpeact, (d) cost, {a) benetita, (1) scheduls, (g) justitication

This National Airspace System(NAS) change proposal is provided to define
revisions and enhancenments to functional requirenents established for the
Conflict Resolution Advisory (CRA) function as defined in NAS Pl an Proj ect

1-09, Configuration Control Decision (CCD) 9794, and Air Traffic CRA

menor andum from ATR-101 t o AAP-300 dat ed 31 August 198%. Since the ATR-101
menor andum changes some requirenents in CCD 9794, this case file, in

conjunction with case file AP310-CPF-@2 (Mde C Intruder/ Conflict Alert
Enhancenents requirenents), incorporates those requirenents maintained from

CCD 9794 and new Air Traffic requirements established in thenmenmorandum

Approval of this NasChange Proposal (NCB) and case fil e AP310-CHE-(002
establ i shes documents which supersede CCD 9794 and authorize acquisition of 4
software design/devel opnent. A later NCP withfl be subnitted to authorize -
i mpl enentation of this software in the operational system

a.

pttach addiiiondt sheehs if necesaany)

Byoigsigi ti on of contractor services in software

devel opment 1s necessary to incorporate enhancements and revisions
to Host Conputer system (HCS) CRA Upgrade baseline program  The
HCS CRA Upgrade baseline was devel oped fromthe CRA prototype
baselined in the 9020 rel ease A3d2.12 and maintains the identical
functional capability.

proocosed Chamee: The enclosed case file AP31LO-CRF-004 descri bes
the changes necessary to' the functional requirements for CRA
established in MITRE report MTR8B0OWA37.. Approval of these changes
ts necessary for the release Ofinpl ementabl e CRA sof tware.

22, Title of Originating Office Manager Signature e D}y
Acting Mgr. En Route Auto. Branch,AAP-3]0 /@“ /& 37, O
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c. Interface Impagit: Noms.

d. Cosit: An estinated 18,000 additionall Lines of code willl be
required beyordl the exiistiing CRA Upgrade baselliire .

e. Beneéfi%: Reduced sector controllller worklload and improved safety of
Ell i ghit..

£. Schedivilas: The CRA software willl be relleased in an HCS basellime to
be designatted by ATR-4QD.

Attachmenit: Case Fille AP310-CPF-004
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CONFLICT RESOLUTION ADVISORY (CRA)) FUNCTION ENHANCEMENT
TO THE NATIONALL AIRSPACE SYSTEMI EN ROUTE PROGRAMI

1.0 Descriiptiiom of Probllemn
1.1 The present Natiomall Aitrspace éWStéﬂl(NAS) eni route softwaire (Host

Coniputer Systemn (HCS) A4e0.l])) prowiidkss autommtion aids to deteet
and notiify the eontiolller of aetuall ot potentiall vieollatiiems of
separation threshelldss. The sofftwane whiech performs this funetiem
is Conflliet Alemt. Confliet Alert willll search for potentiall
separation viiellatiioms and aetuall separation viielatiions betweem two
Instrument Flight Rulles (IFR) aircraft and betweem IFR and tracked
Visuall Flight Rulles (VFR) aireraffit. The Mbde C Intruder (MCI)
function provides the track data on untracked Mbde C reporting
aircraft to Conflliet Allentt.

1.2 Allthough Conflliet Alert provides automaitiic eontrolller notifiicaitiiomn
of detected confflliicitss, there is currentlly no autonation aid te
assist the controllller in resollving the potentiall separation
viiollaition. In situaldienss of heavy trafffiic, conpliex trafffiie
patttennss, ot mullti-aitrerafftc confflliicits, the netifieatiion of an
impending separation violatiom within twe minuitess nay net atford
the radar controllller sufficient tine to formulaite a plan te resollve
the situation and to coordinate that pllan with the airerafft of

concerh.
2.0 Deseriiptiiom of Change
2.1 Funectiionall sofftware based in the 9020 has been deliivered to the FAA

as a proof of concepit. This software package was based upon the
functionall requirements defined in "En Rouite Conflliet Resollutiioh
Adviisaytiss: Functiionall Design Speciiffiicaitioni”, MIRBOWMIY7, April 15,
1981.. The funetionall enhaneenents deseriibed in this case file are
changes/modiiffiicaitjants to the funetiieiall requirenents defined in
MTRBOWIZY7. Appendiix A is a referesns lList of alll the approptiiate
docunentatiijom for the CRA protetype and upgrade softwane.

2.2 Thiis case fille desewitess the neeessary improwvemiitss to the Host en
routte soffwarre whiich willll provide autosmtion aids to assiisit the
radar eontrolller in resolving conffllicits deteeted by Conflliet Alemtt.
The CRA function willl be callled on by the Confliet Alert funetion
to provide resollutions to the contrelllair.

2.3 Since the conflliets deteeted by Conflliet Alert willll dlrive the
Conflliet Resollutiiom Advisery Ffunetiiem, it is desitrablle to improwe
the performamece of Confliet Alemtt. Improved performamee of
Conflliet Alert willli be achieved if the nuaber of nuisance alertts
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are decreased and the warnimg time provided for vallid allertts is
inereasedl. Thesze two goalls willll be acconplished by providimg
inprovenents to the NAS trackiimg and Conflliet Alettt Funcitioss.
These requited improvemeits are noted in case fille AP310-CPF-Q02.

Lnpl enent-att-iiomn

The Confliet Resollution Advisory program willl be implemented in two
packapess. The first package willl consist of nodifiicattions to
tracking and Confflliicit Allert funetiioms in the existing software
(case file AP310-CAR00Q22). Theze enhancenents are requested to
enablle CRA to function propemly, but are benefiiciiall of thensellwes
by improving the tracking and Conflliet Alert algomiitimes.

The second packags, Confliet Resollutiom Adwiisaryy, willl be released
to the fielld in two phases, Phase 1 willl consiist of the
requiremenits listed in this case fille and phase 2 CRA willl consiider
for Ineotporation these requiiremeiiss listed in Appemdiix B. A new
case fiille Gilll be wriittem and approved prior to the development of
phase 2 CRA software. The phased implementatiom approach is
necessary due to the conmplexity resulting from nunerous
enhancenentts to the CRA prototype software.

The CRA phase 1 software willl setve as the basellime for Confllict
Resollutiiom Adviisory funetiiom. The delivered software package willll
provide Air Trafffiic Serviees with the capability of turning the CRA
funetiion completelly on or off withoutt interfering with the
operation of Conflliicit Alemtt.

Conflliet Resolution Advisory Requilenmenits

The following are the requirements neeessary for implementation of
the CRA funetiiom. As previiouslly addressedi, the required
inprovemenits to the existing NAS software in the haeas of NAS
Trachkiitg;, Mbde C Intruder Tracking, and Conflliet, Alextt are
deliineated in case file AP310-CHFFO0Q2. "

The en route Confliet Resollutiom Advisory function willll provide the
controlller with advisories;to alter flightt trajectories of those
aireraft predieted by the Conflliet Alett function (including MCI
allertts)) to viollate separation standardiss. Two types of resolluttionss
wiilll be considered for CRA: (1) single nmneuver resolutioms which
allter the path of one aircraftt and (2) joiint naneuver resolutions
whiich alter the path of two of the airewaffit. The system shallll have
the capability of displlaying one resolution which is sellected from
other candiidaitess utilliziing the process outllined in paragraph 4.10.
To the extemit possiiltiles, the resollutiion shoulld take inteo account
flightt intentt and propese resolluitionss which minimize departwre from
iﬁt@ﬁtt :
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4.2 A eonflliet-ffree path is one which nmiintains the wininum horizomitall
or vertiicall en route separation preseriibed in FAA Qrder 7110.65F
(dated September 21, 1989 with chamges 1, 2, and 3) from alll
airerafft and is free from encounters with protected airspace as
defiined by the En Route Minimmm Safe Altitude Warmnimg (E-MSAW)
funetdiem. The CRA function willll use paraneters rather than fixed
vallues for separatiiom criteriia to acconmodate any future changes to
FAA Qrder 7110.65F.

4.3 CRA wiilll not proviide a resollutiom for Confliect Alerts in which (1)
track controll for the confliet aircraft does not reside in one
facillity and (2) two or mowe faciilliitiiess are invollwedi. A no
resollutiionm nessage willll be generated as part of the Confllict
Allert//CRA tabullar lList whem these conditions mutualllly exiist.

4.4 Distriibuitiion of messages and displlays shoulld be such as to miniiniize
coordinaitiiom tine among controllers affeeted by intrafaeiillity
adviison isss .

4.5 Since the controllller does not proviide separation betweem VFR

airerafft and IFR airenaffit, Air Trafffic does not want the program to
provide a resollutiiom bettweem an MCI aingraft and an IFR aircraffit
unlless (1) the MCI aireraft can be correllated with a flighit plan in
the NAS data base ot (2) is located in Posiitiiwe Controllled Airspace
(PCA).. The primary purpose of the MCI alertt is to perniit the
eontrollller to provide a safety advisory to the controllled aircrafit
and then evalluate the situatiom to determine if further action is
requiinedl. In the case where the track'in conflict drops bellow PCA,
contiinue to displlay the resolutiiom if the track was eligiblle for
CRA on the previious scam.

4.6 Vhen no CRA resolutiiom can be genenaitedi, the controlller willll be
alerted via the tabullar List that no CRA resollutiiom willll be
displlayed and the reason why the resollution is not availlabile.
Examplies of when no resollutiomns are availablie include, but are not
limitéd to, pop-up confllicts and certain geometriies of multiple
aircrafft which provide littlle or no warnimg to separation
viiellatt ion .

4.7 The resollutiom displayed to the controlller shoulld naneuver the

fewest possiiblle nunber of airerafft involved in a detected conffiliisit.
In no case willll a strategy include a nmneuver for an aircraft which
mey be unablle to reeeiiwe or conply with s fmmneuver (e.g., an MCI ok
an airerafit whose beacom code indicaftes a radio failwre, hijjacks, or
an enenrgensyy). The Confllict Resolluttiiom Advisory function willl be
capablle of resollviimg nultiiplle-aiirenaffit confliets invollving up to a
maxinum of four aitreraft and three confliet paiirs.
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Alll resollutioms considered for display to the controlller need not
invollwe nmneuvers in the same dimension (horizomitall or vemtticedl).

A single nmneuver resolution may consider both horiizomitall and
vertiieall reesdwutions for one aiirenaffit. A jointr naneuver resolutien
nay consider a horiizomitall meneuver for one aircraft and a vertiieall
maneuver ffor the otherr.

Vhen nore than one resollution is capablle of independentily resollving
the same conffllictt,, the candidate resollutions willl be ranked in
priioriitty orderr. Faetors consiidered in deterninimg & resollutiom's
prioritty ranking willll inclludte, but not be limited to the folllowing
whiich are Listed in the order of importamsss:

1) Consistemey with precedimg displayed strattegisss.

2) The time requited to complete the nmneuver versus the tine to
Loss of separattiom.

3) Degree of deviatiiom from intended flighit paith.

4) Nunber of aireraft manewwswsd.

Resolluttiiom strategiess willll be devised which prevent the viiollattiiom
of separatiiom standandis for deteeted confflliicitss. These strategies
willl account for an expeeted dellay betweem the tine necessanry to
callcullate the resollutiion and execution of that strategy by the
aircrafft of concerm. Separaite time paraneters willl be used for
horiizomitail and vertiicall resollutdionss respecitiinedly.

The resollutriom strategiess in the hekiizonittall dimension will consisit
of headiimg chamges:. Speed reduetions and airerafft acceletrattions
willl not be used as potenftriall CRA resolttions based on
non-effffecttiveness within the watrning tine proviided by Confliet
Allemt..

The resollutiiom strategiies in the vertiicall dimensiom willl consist of
an altitude levell which must be aechiiewedl. The desired altiitude
Level nmy be achieved by terminating an existing transitiom or by
initiating a transition from levell fliighit. Aireraffit types Listed
in the Airerafftt Characteriisttiec (ACHR) Reeord in the site speciiffiic
adaptatiiom database wiilll be used when deterniinimg this type of
resolluition. A eliipb meneuver wiillll be consideted the Least
desiirablle of the four possiiblle maneuvers displayed to the
conttalll e .

After the fitrst scan of displlayiimg a treselluitinn, it is desiirablle to
contiinue the same resolutiion on subsequent seaiss. The software
willll continue with the same or siniilar valliidatted tesollutiom over
subsequenit secans untiill the conflliet is resollved or the resollution
is no longer vallidl. A similar vallidated resolutiom is one that
neintaiims the same maneuver direction yet the nagaitude of the
napeuver changes slighttdly .
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4.14 Messages and displlays conveyiing tesollution information must be
easiilly readablle and conform to (or be strongly suggesttive off)
conventionall controlller lLanguape. The ecurremit CRA prototype has
the capabiillitty to display resolutiomns graphicallly as wellll as in
tabullar form. Evaluation of the CRA prototype during testing
resullted in the requirenent to provide CRA resollutiions in the
tabullar displlay onlly.

4.15 When the controllller is presented with multiple unrelated confflliicttss,
the nessagez and displays for each confiliicit willl be presented so
that the resollution willl be clearlly and easilly associated with the
appropriiate confflliicit. The tabular displlay of CRA resolutiions willll
not confliet with the display of any informatiiem necessary for the
controll of air traffffiic.

4.16 Potentiiall resollutionm strategiess wiilll be checked agaimsit the
ptojjected patthss of neighboriing aireraffit to determine if they wiillll
provide a econflliet-ffree patth. The sellection of the neiighbowiimg
aireraft against which the potentiiall resolution adviiseriss are
checked nust be done in an effiicient nmmmer.. This can be done by
elininating non-neighboriimg aircraft through one or mowe filtenrs.
Aiterafft whiich are too far from the subjeett confliiet to be
consiidered neiighbots should be immediattelly eliminated and shoulld
not be subjected to any additionall fillttenss. These aiteraft which
are potentiiall neiighbors should be submitted to one or nore
filtering schemes to eiither eliminate them from further
consiideratiiom or submitt them to a detaiiled trajectory check against
the potentiiall resoluttionss. Aitreraffit whiich are eliigiblle for
Conflliet Alert processimg willll be eligiblle for consideratiiom as
potenttiiall neiighbariss .

4.17 Alll CRA resollutions willll be valiidatted agaimnsit E-MSAW to ensure the
displlayed resollutiens do net direectt aiteraft inte E-NBAW airspace .
An enhhancenentt to the CRA prototype softwane will be provided to
inerease the accuraey of this vallidatiion process.

4.18 CRA wiillll provide an additiieiall echeck on the quality of an altiitude
track beffore vertiicall resolluitionss are alfllomsd. This change to the
current CRA prototype willll requiire that a valliidated Mbde C report
is receiived withiim ZCST (nominallly twe) scans prior to use of a
vertiicall resolluitizn. Non-Mode C aircraft with assigned and
reported altitudes wiillll also be eligiblle for vertical resolluttignss.

4.19 Dynaniieallly Simullated (DYSIM) traeks in conflliet with other DYSIM

tracks willl be eligiiblle for CRA resolluttionss. This willl facilitate
testing and training of the CRA funetiiom.
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CCD 12355 APPENDIX A: DOCUMENTATION FOR CRA UPGRADE
AND PROTQTYPE SOFTWARE
CONDEX NUMBER DOCUNENT TITLE
CSC/TM-82//6213 Fiinall CPFS for CRA (Rev 2)
CSC)/TM-83//6007 Fiinall CRA DART User's Guide
CSC/TN-83//6127 Fiinall DART SQOD
CSC//TM-83//6011 QA Testt Report for CRA ACES
CSC//TM- 84//6060 Report on the Integration of ERM-II1I, CRA, MCI
CSC)/TM-84//6121 Finall DART QAT Report for CRA
CSC)/TMI-84//6126 QA Testt Report for CRA
CSC)/TM-84//6127 Finall CRA SDD
CSC)/TM-85//6011 Prelininary Program Design Specifiicatiom for the
Integration of Mbde C Intruderf/Confflliicit Resolluitiemn
Adviisolriies
CSC)/TMI-84//6125 MCIL//CRA Desiigh Anallysiis Repottt
CSC/TM-84//6140 CPFS for Integratien of MCI/CRA
CSC/TN-85//6029 Task 3, Phase I Confllicit Alert Performance
Inprovemenitss (CPFS))
CSC#TMI—85//6@;§3 Desiigh Anallysiis Report (DAR) for Confllict Alent:
Performamee [iprowvermtiss
CSC)/TM- 85//6062 Quality Assuramce Test Speciificatiom for Confllict Alert
Enhancenents (Task 3, Phase ILI) Rev 1
CSC)/TM-85//6077 Program Design Document for Confllict Alert Peyrfformaves:

Inprovemsiitss (Task 3, Phase IILI)) Rev 1 (change pages)

CSC)/TM-85//6096 QA Testt Procedure for Conflict Alert Performamce
Improvemenitss (Task 3, Phase III) Rev 1

CSC/TM-83//6085 Data Anallysiis and Reduetiion Tooll (DART) Test
Specification/Procedurre for CRA (Rev 1)

CSC)/TM-83//6032 Acceptance Test Plam for Conflliet Configurattiiom
Generator Testt Tooll (Rev 2)
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CSC/TN-82//6122

CSC/'TN- 84//6127
CSCy/'SD-89//6139
CSC//TN-83//6014:

CSCY/'TN- 83//6055
CSC//SD-89//6159
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Adaptattiion Contreollled Environment System (ACES) Test
Speeiifiicattiion /Precedine for CRA (Rev 1)

CRA Subsystem Data Desiign (SDD) (Rev 1)
Software Test Plan (STP) for CRAU

Quallity Assuramee Test Speeifiecation/Precedirme for CRAU
{Rev 2)

Program Design Speciifiicattiiom for CRAU

Conpooll Tablle Desiigh Speeificatiiom (CTDS) (Rev 2)
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CCD 12355 APPENDIX B: PROPOSED ENHANCEMENTS TO
THE PHASE 2 CRA SOFTWARE RELEASE

The purpose of thiis appendix is to document those requirememits that should be
considered for incorporatiom into the phase 2 CEN relleas=. Due to the
conpllexiity assoeiated with the CRA functiieom, a decision was made by the
Automattiiom Engineeriimg Diviisiiem, ANA-IIQ), to defer the following requirements
to a later devellopnemt efffonrtt. Since a new case fille willl be writtem to
define the phase 2 CRA functiiom, these delineated requirementts willl be subjeett
to vallidattiion prior to devellopmemitt of an enhanced packape.

1. VWhen there is nbre than one en route facility involved in a confliet:
(L.e. one track handed off to another en route faciilliitty)), each Ffaciilliitty's
CRA nmneuwenr shalll be compatiiblle with possiiblle CRA maneuvers being
initiated by the other facilliitty. Thus, each resoluttiionn, or any
conibiinatiiom of resolluitionss, shallll resullit in not less than the separation
preseriibed in paragtraph 4.1 of case fille AP310-CPEF-004.

2. The Conflliet Resolluttiom Advisotry function willll be capablle of resolving
multiiple-aiincadfic conffllicits involving up to a maxiimum of five aircraft
and four confliect paiinrs.

3. Vhen a jjoint nmneuwver resolutiom is displayed to the controlller for a
conflliet confiiginadtbon, the naneuvers willll be presented in priowiiity
ordir. The priioriitiies shallll be establlished using the ratiies: 1) time to
conpllete the maneuven/Atime to loss of separattiiom; and 2) projjected
closest proxiimitty/fpreseriiiedl separattiom. The weiightiimg of these ratios
shallll be adjustablle with the exactt weightiimg to be determimed duriing test
and evalluaitiom.

4. The CRA funetion willl provide aircraft with the maxinum hoiriizomnttsal

capabiillity of 180 degree for rightt or lLeft turms. The basellime software
currently Limitts horizonttall maneuvers to 90 degrees in either directtiiaom.
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CRA PDSR SCHEDULE

ACTUAL ACTUAL CURRENT CURRENT
ACTIVITY DESCRIPTION START FINISH START FINISH

P [ Wwswaldw Erwsssmae E

REVIEW AND APPROVAL OF PROPOSED CONTRACHK 21 -DEGC-t8B 17-JAN-B9 21 -IDEC-B8 17-JAN-85
TO BE AWARDED

CONTRACT AWARDED (ERSDS CONITRACT)(R P 17-AN-89 17=JAN-8F  17=UAN-89  17-JAN-89
12/88)

CONTRACTOR PREPARE COMNFIG. MGMT PLAN 18=UAN-E9  28-FEB-&P  18=UAN-BP  28-FER-89
(CRA)

PREPARE TECH REQMNTS ANALYSIS & WORK 18-JAN-BD  IOMMREE9  18-JAN-8P  IOMHR-SE9
EFFORT REPORT (CRA))

DEVELOP CPFS CHANGE PAGES (©RA) 18=JAN-89  23-AMAR-B0  18-~JAN-D9  23-NMAR-EB9
SYSTEM REQUIREMENTS REVIEW (SRR) 18-JAN-E9  31-MAR-89  18-JAN-&9 30 -MAR-89
ACTIVITIES (CRAU)

PREPARE ACM+10® INTEGRATION TEST PLAN 18~JAN-9  30-AUG-E89  18-JAN-BY  30-4UG-8R9
CONTRACTOR SUBMIT COMEIG. MGMT PLAN 1 MAR=-BD 1 -MAR-8D 1 MAR-ED 1 -MAR-ED
(CRAY

SUBMIT TECH REQMNTS ANALYSIS & WORK 13-MMAR-629  13-NMAR-61D  13-WAR-830  13-NIAR-8RD
EFFORT REPORT (CRA)

SUBMIT C.P.FF.S5. CHANGE PAGES (CRA) 25AMAR-ER9  2B-AMAR-ERG  2B-AMAR-SR9  2B-AMAR-E89
?Y§I5V DESIGN REVIEW {SDR)) ACTIVITIES U-APR-89  13-PR-B89 4=APR=89  13-MPR-889
C

SYSTEM REQUIREMENTS REVIEW (SRR) 18-4PR-889  18-4PR-E89  18-PR-889  18-4PR-889
COMPLETE ( CRAW }

SYSTEMS REQUIREMENTS REVIEW {(SRR) 6-SEP-RBP 6-SBEP-BY 6-SEP-RY 6-IRPEOY
COMPLETED (CREE))

‘?YSTEv DESIGN REVIEW (SDR)) COMPLETE 19-DEC-89  19<DEC89  194RECH89  19-MEC-E89
©RAE)

AUEEN.IN CRAU UPLEVEL T O  ATRDEWOH 26-1UN-ID  28-UAN-OI  26=UUN-FD  28=AN-IN
SOFTWARE SPECIFICATION REVIEEN(CHRAE)) 10-UMLS20  16-<UUL-BD  16-UUL-ID  1D=IUL-90
PRELIMINARY DESIGN REVIEW (FDR)) 30-UGB0  30-4AUG-B0  30-5UG-R0  30-AUUG-990

COMPLETED (GRAE)

RESOLVE PDR ACTION ITEMS & PUBLISH 31 -AUG=-30 4-@QCT-990 30 -AUG-3D K-OCT~-30
MEETING MINUTES

VALIDATE DRR ITEMS IN DRR CHECKLIST 2-SEP-3 2-SEP - 2-SEP-30 31 -AUG-30D
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CRA PDSR SCHEDULE
ACTUAL ACTUAL CURRENT CURRENT
ACTIVITY DESCRIPTION START FINISH START FINISH

S L S T L s 1% wawsEsRAee. SIS REAEE = SEsnEwEe
HUMAN FACTORS TEST OBJECTIVES (PHASE I)  INSEEP3)  25-SEP-A0 11-<SEP-GD  25-SFEP-900
INITIAL DRR CHECKLIST REVIEW 25-SEP-D 25-5EP-910 25-5EP-0 25-SHP-990
HUMAN FACTORS FINAL TEST PLAN (PHASE 1) 25-0CT-90 31-UAN-911 25-0CT-3m 31-2AN-3N
FAA RECEIVE MASTER TEST PLAN DRAFT 2-NOV-900 2-NNOV-900 2-NNOV-990 2-NNOV-990
HUMAN FACTORS SCENARIO DEVELOPMENT (FRH 3-{DEC-90 J-MAR-E11 3-DEC~90 4-NIAR-311
b)
INITIATE DRR PROCESS 5-DEC-90  5-DEC-90  5-DEC-90  5-DEC-90
FAA DISTRIBUTE FINAL MASTER TEST PLAN 30-1AN991 30-UAN-OI 30-JAN-SI 30-=AN=-311
FOR REVIEW
ACN~10® DEVELOP INTEGRATION TEST PLAN IFEEB921 11-FEEB921 1-OCT-A1
(CRAE )
INITIATE CONTRACT MOD FOR CRAE UPLEWHL 15-FHE83991 15-FHEB 991 158991 15-AHEB991
CONDUCT CRITICAL DESIGN REVIEW (CRAE) 20~ FEB-3I1 20-FREB-AN 20~-FEB-BN 20-FFHEB-91
FINAL DESIGN ACTIVITIES (CRAE)) 22-FEB-AN 28 -8~ 22-FEB-J11 28-FHEB-Ai1
RESOLVE CDR ACTION ITEMS & PUBLISH 1-MAR-1 6-NIAR-I11 1 -HAR-21 6-NIAR-1
MEETING MINUTES (CRAE)
HUMAN FACTORS ZHMW ADAPTATION FOR FAATC SNtAR-AN S-NMAR-31 S-NIAR-A1 S-NAR-311
DYSIMM (PHASE 1)
CONTRACTOR CODE & INFORMAL TESTING 6-NIAR~-FLT 6-NMAR-311 7-QCT-291
CRITICAL DESIGN REVIEW (©CDR)) COMPLETED 7-NIAR-L1 7-NAR-AN T-ARAR-AL1 T-NMAR-L1
(CRAE)
HUMAN FACTORS OT&E SCENARIO SHAKEDOWN 8-PR-921 12-44PR-92 1 8-4PR-2 1 12-44PR-921
TEST (PHASE 1)
PIP COMMENTS TO ANA-300 16-4FR921  16-WPR4QT  16-MPRQ1  16-4¥AR-021
FINALIZE PIP 17-A4PR-921 17-94AR-921 29-AALG921
MOU APPROVED 18-44PR-99 1 18-APR-921 18-PR-921 118=APR-A1

PRELIM. HUMAN FACTORS/EARLY OPERATIONAL 23/ R991 2-NMAY -1 23-/4AR991 2-NAY-A1
ASSESSMENT TEST (PHASE 1))

HUMAN FACTORS TEST REPORT (PHASE 1) 3-VAY-A1 3-MAY-AA1 27 -SEP-A1
CONTRACT MOD FOR CRAE UPLEMEL COMPLETE 15~-IL- 15-UL-at
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Appendiix 2
CRA PDSR SCHEDULE
ACTUAL ACTUAL CURRENT CURRENT
ACTIVITY DESCRIPTION . START... FINISH START .. FINISH..
FAA MASTER TEST PLAN APPROVED 30=UUL-A1 30-WL-a1
HUMAN FACTORS ENHANCEMENT TO PHASE 1 15-406G-A1 27-AUG-931
SCENARIOS ( PHASE 2)
APPROVE AND DISTRIBUTE FINAL PIP 30-2AU6-91 30-MUG-Q1
ACH-10® INTEGRATION TEST PLAN APPROVED 2-0CT-991 2-0CT-921
( CRAE )
ACRN-10® DEVELOP. INTEG. TEST PROCEDURES 3-0CT-91 17-JAN=-92
( CRAE )
TEST READINESS REVIEW (TMRR) 8-OCT-9%1 8-MCT-921
FORMAL DT&E TESTING 9-OCT-921 8-IAN-T2
HUMAN FACTORS TEST OBJECT IVES ( PHASE 2) 15-0CT-21 21 -OCT-A1
Humm FACTORS FINAL TEST PLAN ( PHASE 2) 22-0CT-991 9=APR=G2
CONDUCT PHYSICAL CONFIGURATION AUDIT 9=1JAN-GI2 B=-JAN-92
{REA)
CONDUCT FUNCTIONAL CONFIGURATION AUDIT 9-UAN-F2 " -JAN-B2
(£9%)
SYSTEM DELIVERED TO THE TEST & EVAL SITE 1030922 163922
{FAATC/ACN-1120 ) (CRAE)
RESOLVE ACT | ON | TEMS 16-3M4N-922 9-NIAR-22
ACHN+~100 INTEG.TEEST PROCEDURES APPROVED 21-0KN-02 21 -UNN-2
(CRAE)
ACK+100 INTHESG. TEST READINESS REVIEW 22-AN-32 22<1AN-2
(CRAE)
ACR-100 INTEGRATION TESTING AT FAATC 18-FEB-92 6-NMAR-S2
(CRAE)
ACNR10® INTEGRATION TEST COMPLETED 6-NIAR-2 6-NIAR-02
(CRAE )
ACRE=1I® TEST REPORT (CRA) §-MAR-22  12-JUN-92
PHYSICAL CONFIGURATION AUDIT COMPLETED 1O-MR-992 10~MAR=22
(PEA)
FUNC);I‘IONAL CONFIGURATION AUDIT COMPLETED 1O-#MER992 1O0-NHAR-S2
( FeA
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Appendiix 2
CRA PDSR SCHEDULE
ACTUAL ACTUAL CURRENT UR

ACTIVITRYDBESECRP PIOINON START FINISH... START « BN »
GRAE ATROEWOA COMPLETED T Lnimarez 11smares2
CRAE UPLEVEL TO AWHI.N & PTR RESOLUTION 124MARE22  18%JUN-32
E)UMAN FACTORS/PRELIM . OTRE TEST (PHASE 10=APR-GI2  13“MAY-92
HUMAN FACTORS TEST REPORT (PHASE 2) 14-AMAY-22  132JUL~92
ATR=4@0 CONDUCT FCA/ROA 19+JUN-922 2=-JUL~g2
DRR REPORT DELIVERED TO AAF- 6=JUL-92 6-0L~92
DRR EXCOM 1D~-IUL~G2 10-~UL -2
SYSTEM DELIVERED TO THE TEST & EVAL SITE 17-JUL-B2  172JUL-92
(FAATC/ATR~ZEO(ICRAE Alell. 2)
ATR-420 START PRODUCTION OF AMEL.2 202JUL-32  20-UL-9P2
ATR-420) PRODUCTION OF AWEL.2 20 -JUL-BR2  29-UL-923
SYSTEM DELIVERED TO FIRST OPERATIONAL 30-UUL-933  30%JUL-93
SITE (A4EL.2) ,
AJEL,2 KEYSITHE TESTING (QRA DISPLAY OFF) ' 2-MUG-9B3 1H=SEP-923
g::F'Q:?T ORD COMPLETED (ABE1.B(CRRA DISPIAY 1-NOV-453 1-MOV-383
ORD AT REMAINING SITES (ABEL.B(CRRA 2-4NWOV-933  17=DEC-$RB
DISPLAY OFF)
LAST ORD COMPLETED {AME1.2B(¢RQRA DISPLAY 204DEC-9B3  20*DEC-933
OFE)(CIFP 09/94))
ZFM ORD COMPLETED (CRA DISPLAY OFF) 21 -DEC-3E3 21 -IDEC-I33
(AUEL. 2)
CRAFIELD TEST AT ZFMW 224DEC-B3 T=3UL-94
2ND DRR REPORT DELIVERED TO AAF=1 8-JUL-94 8-IUL-Gl
FINAL DRR EXCIM (CRA) 15%JUL~-94 154JUL~-94
CRA OPERATIONAL AT REMAINING SITES 223JUL-Gh  222JUL-BH
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